Deleted: The invention is related to a 
method for the production of structural 
components from long fibre 
thermoplastic with integrated continuous 
fibre reinforcements according to the 
generic term of claim 1 as well as to an 
installation for the production of 
structural components of this kind. 
Known methods for the production of 
such structural components in most cases 
utilise plane continuous fibre 
reinforcements, e.g., in the form of semi- 
finished fabric products or with a 
sandwich structure, which, however, are 
very limited with respect to possible 
shaping and applications.^ 
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Method for the production of structural components from fi ber - reinforced thermoplastic Peleted ' fibre J 

material 

DESCRIPTION 
Heading T 

Background 

[Para 1 ] The invention is related to a method for the production of structural 
components from long fiber thermoplastic with integrated continuous fiber reinforcements 
as well as to an installation for the production of structural components of this kind. Known 
methods for the production of such structural components in most cases utilise plane 
continuous fiber reinforcements, e.g.. in the form of semi-finished fabric products or with a 
sandwich structure, which, however, are very limited with respect to possible shaping and 
applications. 

[Para 2] From international patent application publication WO99/52703 a method for 
the production of structural components is known, in the case of which molten continuous 
fiber strands are deposited on top q 

bearing structure with plane joints and are pressed in a tool together with a forming mass 

reinforced with long|ibers^ Also [these knpwn.prpcess 

disadvantages with respect to efficient production, reproducibility and a defined 
development of an integrated continuous fiber load - bearing st r u ct u re . In t h i s manner it is 
not possible to produce a defined, single piece structural component, which can be made in 
a single press step and which comprises an integrated, precisely defined, optimally 
positioned and shaped, load-optimised continuous JQt^re^ 
[Para 3] It would therefore be very desirable to overcome the disadvantages and 
limitations of the known production methods and to create a method for the efficient 
automatic production of structural components, which overcomes the disadvantages and 
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limitations applicable up until now and to produce single piece components capable of 



being pressed in a single step and with an integrated, precisely defined, optimally 
positioned and three-dimensionally shaped reinforcing structure, which corresponds to the 
loads and forces to be absorbed. 

Heading 

JSummary of the^nyeMog 



[Para 4] According to the invention, a method for the production, of .s^m^ura! 
component s, is disclosed, and I by an L jnstajjatjon for the 
components* By .means of the .defined^ short 

profile shaping and the formation of a dimensionally stable casing layer a precisely defined 
shape and positioning of jCF - profiles ^ - mass as we j j as 

an optimum bonding at the interface is achieved. 

[Para 5] Also disclosed are advantageous further developments of the invention with 
particular advantages with respect to efficient cost-effective series production capable of 
being automated, with short cycle times as well as optimum alignment and forming of the 
continuous fiber reinforcing structures with improved mechanical characteristics. With this, 
it is possible to produce light structural components for a large number of applications, 
e.g.. for means of transportation, vehicles and vehicle components with load-bearing 
functions and this in a simple and precise manner. 

Heading 

Description of the drawing 

[Para 6] The jnyentjon_ j/yiM be described with 

What is shown is: 

o Fig. 1 - schematically the method according to the invention with profile shaping and 
defined shock-cooling. 
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disadvantages and limitations applicable 
up until now and to produce single piece 
components capable of being pressed in a 
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and three-dimensionally shaped 
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to the loads and forces to be absorbed. 
This objective is achieved according to 
the invention by a method for the 
production of structural components 
according to claim 1 
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o Fig. 2 - temperature dependence in a CF - profile during the shock-cooling for different 
shock-cooling periods. 

o Fig. 3 - temperature dependence in a CF- profile during the shock-cooling for different 
tool temperatures and heat transfers. 

o Fig. 4 - an example with the shock-cooling differing zone by zone on a CF - profile. 
o Fig. 5a - the enthalpy as a function of the temperature during the heating-up and 
cooling-down of partially crystalline thermoplastics with a crystallisation hysteresis range. 
o Fig. 5b - the temperature control on the surface during the shock-cooling in the 
enthalpy diagram. 

o Fig. 5c - the temperature control in the lower layer during the shock-cooling in the 
enthalpy diagram. 

o Fig. 6 - the temperature distribution in the CF - profile following the shock-cooling. 
o Fig. 7 - the temperature distribution in the CF - profile and in the LFT - layer during the 
pressing in the LFT - tool. 

o Fig. 8a - an arrangement of several CF - profiles in a structural component with a three- 
dimensional intersection point. 

o Fig. 8b - the LFT - shaping of the structural component with integrated CF - profiles. 
o Fig. 8c - a two-stage profile forming process. 

o Fig. 9a. b - two different cross section shapes of a CF - profile at different places in a 
ritL 

o Fig. 10 - an inverse tempered CF - profile. 

o Fig. 11 - a CF - profile production line with a CF - profile - forming station. 
o Fig. 1 2 - an installation for the production of the structural components according to the 
invention with CF - profile forming station and LFT -press. 

o Fig. 1 3 - a positioning of CF - profiles on top and at the bottom in an LFT -pressing tool. 
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o Fig. 14 - a structural component as a bumper beam support, and 

o Fig. 1 5 - a structural component as an assembly support (front end). 

[Para 7] Where possible, like items among the various figures have been indicated with 

like reference designations. 

Heading 

Retailed description, 

[Para 8] Fig. 1 T schematka 

production of structural components out of long-fiber thermoplastic material (LFD with 
integrated continuous fiber (CF) - reinforcements in a single stage LFT - pressing process 
by means of shock-cooling and CF - profile ^om pression moulding in its seq ue nee 
[Para 9] Jn a heating station 1 5 impregnated. particular 

or bands 5 are completely melted to a practically homogeneous temperature TpO. which is 
selected to be well above the melting point Tm. and subsequently transferred into a two- 
part profile tool 21 (here in 21 u where "u" means "under") of a CF - profile forming station 
20. Here the CF - tapes 5 with an input temperature Tp are formed into a chosen CF - 
profile 10 by means of pressing for a short time during a precisely defined shock-cooling 
period ts. During this form pressing and shock-cooling, a shock-cooled, dimensionally 
stable thin casing layer 12 is formed through the contact of the CF material with the 
thermally conditioned profile tool 21. namely. 21 o ("over") and 21 u ("under"), with a 
defined, relatively low tool temperature Twp and through a high heat transfer Q1 from the 
hot CF - profile into the profile tool 21 . As will be discussed in more detail below, the tool 
2 1 has an ability to conduct a lot of heat away from the CF material very quickly, and this is 
advantageous for later method steps. 

[Para 1 0] After a defined shock-cooling - and pressing period ts. the CF - profile 1 0 is 
immediately completely separated from the profile tool, transferred into an LFT - tool 31 
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Deleted: Fig. 2 temperature 
dependence in an EF - profile during the 
shock-cooling for different shock-cooling 
periods, \ 

Fig. 3 temperature dependence in an EF- 
profile during the shock-cooling for 
different tool temperatures and heat 
transfers, H 

Fig. 4 an example with the shock- 
cooling differing zone by zone on an EF - 
profile,^! 

Fig. 5a the enthalpy in function of the 
temperature during the heating-up and 
cooling-down of partially crystalline 
thermoplastics with a crystallisation 
hysteresis ranged 

Fig. 5b the temperature control on the 

surface during the shock-cooling in the 

enthalpy diagram,^ 

Fig. 5c the temperature control in the 

lower layer during the shock-cooling in 

the enthalpy diagram,^ 

Fig. 6 the temperature distribution in the 

EF - profile following the shock -cooling, 1 

Fig. 7 the temperature distribution in the 

EF - profile and in the LFT - layer during 

the pressing in the LFT - tool, \ 

Fig. 8a an arrangement of several EF - 

profiles in a structural component with a 

three-dimensional intersection point,f 

Fig. 8b the LFT - shaping of the 

structural component with integrated EF - 

profiles,^ 

Fig. 8c a two-stage profile forming 
process,^ 

Fig. 9a, b two different cross section 
shapes of an EF - profile at different 
places in a rib,1f 

Fig. 10 an inverse tempered EF - profile,^ 
Fig. 11 an EF - profile production line 
with an EF - profile - forming station,^ 
Fig. 12 an installation for the production 
of the structural components according to 
the invention with EF - profile forming 
station and LFT -press, H 
Fig. 13 a positioning of EF - profiles on 
top and at the bottom in an LFT -pressing 
tool,H 

Fig. 14 a structural component as a 

bumper beam support, ^ 

Fig. 1 S a structural component as an 

assembly support (front end). f 

H 

Fig. 1 schematically illustrates the 
method according to the invention for the 
production of structural components out 
of long-fibre thermoplastic material 
(LFT) with integrated continuous fibre 
(EF) - reinforcements in a single stage 
LFT - pressing process by means of 
shock-cooling and EF - profile 
compression moulding in its sequence. In 
a heating station 1 5 impregnated, resp., 
pre-consolidated EF - tapes or bands 5 



are completely melted to a practic{ m 



w. 

(3 1 o meaning "over". 3 1 u meaning "under") of an LFT - press 30 and there positioned in a 
precisely defined manner in suitable shapings of the tool. Subsequently a molten LFT - 
mass 6 with a temperature Tf. which is situated above the melting point Tm. is introduced 
and put under pressure together with the CF - profile 10 and pressed, so that the casing 
layer 12 at the surface 1 1 of the CF - profiles is melted open again and is thermoplasticallv 
melted together with the introduced surrounding LFT - mass 6. In this way the newly 
introduced LFT material is able to form a very good bond with the outer layer of the CF 
material. 

[Para 1 1 ] The structural components being combined in the previously mentioned step 
include at least one integrated, shock-cooled CF - profile. The temperature control during 
this process, i.e.. the adjustment of the thermal and temporal parameters and of the shock- 
cooling period ts takes place in correspondence with requirements which will presently be 
discussed, which are capable of being achieved with the method according to the invention: 
o a - At the contact points of the CF - profile with a qripper for the transfer into the LFT - 
press 30, a non-sticking, solid profile surface is formed. 

o b - The dimensional sta bility of the CF - profiles 1 0 during the transfer into the LFT - 
press has to be sufficient, so that the CF - profiles are capable of being positioned in the 
LFT - tool precisely in the required position and shape. 

o c - The shape preservation of the CF - profile during the pressing with the LFT -mass 6 
in the LFT - press is adjusted in such a manner, that following the pressi ng the required 
final shape of the CF - profile results in the component doing what is needed in each 
particular location. For example in some particular locations it will be desired that the CF- 
profile preserves its shape completely, while in other particular locations it will be desired 
that the CF - profile merges fully into the surrounding LFT -mass. 
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o d - The interface joint at the contact surfaces 9 b etween the CF - profile and the 



surrounding LFT - mass has to achieve the required strength. 

[Para 1 2] As will be discussed below, the method can be carried out so as to develop a 
thinner or thicker solidified casing layer 1 2. 

[Para 1 3] Experience shows that as a general matter, the greater the shock-cooling, the 
greater the preservation of the shape (characteristics a, b t c) while with a lesser shock- 
cooling the shape change during the pressing is enhanced and the interface bonding 
(characteristic d) is strengthened at the beginning. 

[Para 1 4] An example with a high degree of shape preservation is shown in Fig. 9a with a 
CF -profile in a rib. On one side of the CF - profile (adjacent to the lower LFT - tool 31 u) a 
stronger shock-cooling with a stronger casing layer is able to take place, while on the 
opposite side of the CF - profile nonetheless a good interface bonding with the introduced 
surrounding LFT - mass 6 is achieved by means of a medium shock-cooling with a normally 
formed casing layer (on the side of the upper LFT - tool 31 o of Fig. 1). 
[Para 1 5] In general a surface 1 1 of the CF - profiles adjacent to the LFT - tool 31 is able 
to be previously strongly shock-cooled on one side (because it will not later be required Jto J 
be bonded to the LFT - mass) and simultaneously the opposite side is able to be shock- 
cooled less strongly for the optimum bonding with the LFT - mass (refer to Fig. 4). 
[Para 1 6] T The optimum [ temperature contrd 
requirements of the^ - profiles (1 0) is 
process parameters. These are: 
o Tftj^the .input .temperature^ 



heating up to a homogeneous temperature TpO in the heating station 1 5. 
[Para 1 7] JDuring the shpck-cpojing: 



Deleted: complete shape preservation 
up to in zones strong merging of the EF - 
profile into the surrounding LFT -mass), 
d The interface joint at the contact 
surfaces 9 between the EF - profile and 
the surrounding LFT - mass has to 
achieve the required strength. \ 
11 

Correspondingly the development of the 
solidified casing layer 12 is selected to be 
larger or smaller. ^ 

Applicable as a rough guideline is: the 
stronger the shock-cooling, the greater 
the preservation of the shape 
(characteristics a, b, c)U 
and with a lesser shock-cooling the shape 
change during the pressing is enhanced 
and at the beginning also the interface 
bonding (characteristic d) is strengthened.^ 
1 

An example with a high degree of shape 
preservation is shown in Fig. 9a with an 
EF -profile in a rib. On one side of the EF 
- profile (adjacent to the lower LFT - tool 
3 1 u) a stronger shock-cooling with a 
stronger casing layer is able to take place, 
while on the opposite side of the EF - 
profile nonetheless a good interface 
bonding with the introduced surrounding 
LFT - mass 6 is achieved by means of a 
medium shock-cooling with a normally 
formed casing layer (on the side of the 
upper LFT - tool 31o of Fig. \).\ 
\ 

In general a surface 11 of the EF - 
profiles adjacent to the LFT - tool 31 is 
able to be previously strongly shock- 
cooled on one side (because it afterwards 
after all does not have 
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o Twp, - the temperature of the profile tool 2 1 
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o ae,- the heat penetration coefficient during the contact with the tool 21 ; this is 
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determined by the choice of material and the characteristics of Jhe tool: specific heat c, 


thermal conductivity X and specific density p. /This results in^e = (X . p . c) 1 ' 2 . 
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o Q1 T - the heat transfer from the£F - profile 1 0 to the tool 21 is therefore given by Ql = 
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[Para 1 8] JHeat transfer during the LFT - pressing: 
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o Tf, - temperature of the introduced LFT - mass 6 prior to the pressing 
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o Tw^temperature of the LFT - tool 31 
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function f(Ql , Ta, Ti, Tf, Twl). 
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[Para 1 9] during the adjust Deleted: ef ] 



profiles and the materials characteristics are included. The thickness dp, for example, may 



be between 2 and 5 mm. 



[Para 20] JFig_s 5L 2 ! 3, 6, and 7 each _ pqrti ray a physical distribution of ^ / 
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The following 


each figure, one or more qraohed lines will each depict temperature as a function of 


Deleted: 2, 3 schematically illustrate 
different settings of the shock-cooling 
parameters. They illustrate temperature 
dependences in an EF 



position for a particular time. For example, in Fiq. 2. there is a mass of material 1 0 between 



two tool surfaces 1 1 . The two surfaces to the left and right of Fig. 2 may, for example, be 
the surfaces 1 1 at the top and bottom of the center region 20 in Fiq. 1 . In Fig. 2. a top 
curve containing point Tp represents a temperature distribution as a fun ction of position 
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when the material 10 has first been introduced and before very much heat has been 
conducted awav from the material 1 0. In Fig. 2. the next curve downwards contains a point 
Ti2 and portrays a temperature distribution as a function of position after an amount of 
heat Ql .2 has been extracted from the mass of material 1 0. In this same figure, the next 
curve downwards contains a point Til and portrays a temperature distribution as a function 
of position after an amount of heat Ql .1 has been extracted from the mass of material 1 0. 
[Para 2 1 ] Figs. 2. 3 schematically illustrate different settings of the shock-cooling 
parameters. They illustrate temperature dependences in a CF - profile T(d) over the layer 
thickness dp after a shock-cooling carried out at the time t = ts. 
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[Para 22] ,Fig.„2J^ , 

shock-cooling periods tsl , ts2, with the same tool temperature Twp. The longer shock- 
cooling period tsl with a heat transfer Ql .1 results in a correspondingly stronger, thicker 
casing layer 12.1 (solidified below the melting temperature Tm) and the shorter shock- 
cooling period ts2 with a lesser heat transfer Ql .2 results in a thinner casing layer 1 2.2. 
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[Para 23] JFig^3JJIustrates 

cooling period ts, however, with different tool temperatures Twpl , Twp2, Twp3 with 
corresponding heat transfers Q and the resulting casing layers 1 2, wherein the intensity of 
the shock-cooling decreases from Tl to T4 (refer to Fig. 4): 
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o T4*^np contact with 
transfer. 

[Para 24] Jn this, the surface te^ 

temperatures Twp and the temperatures inside the profile Ti are situated in the vicinity of 
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the input temperature Tp of the heated ff- tape.. Jt is thought preferable to use sho 
shock-cooling periods ts and low tool temperatures,, 

[Para 25] The shock-cooling periods ts are preferably . be^een J__ and. 5 sec, ^nd are 
more preferably approximately 2-4 sec., although in special cases also Jon 
of up to 1 0 sec. would be possible. The transfer times tt in the LFT - press amount to, e.g., 
between 5 and 20 sec. 

° JP.Y. ™??n. s . 9_f J.h.e. adj ust me nt of the parameter^, and by controlling temperatures, the 

shock-cooling is correspondingly adjusted to the respective requirements in order to: 

o achieve the optimum dimensional stability for the handling of the jCF - profiles .and for 

the required final shape of the profile after the pressing operation and 

o achieve an optimum bonding between the£F profile and the LFT - mass 

strength). 

[Para 26] differing .requirements 

profile (with respect to the criteria a, b, c, d mentioned above) . /or exa m pie because of the 
intended function of the respective part or of the side or of the zone of £JQF_- profile. For 

example. ^ith a CF - profile of H 

necessary to take into account the intended zones of force transfers and force 
introductions. 

[Para 27] Jt is a yeiy impqrta 

according to the invention, that the shock-cooling on the EP - profiles is capable of being 
adjusted on a zone-by-zone basis differently and respectively for each zone,. Fig. A shows 
how this may be adjusted on a zone-by-zone basis. Fig. 4 schematically illustrates 
different zones with differing shock-cooling i n gach. of the ^ones . _ wit h t he zones 
distributed longitudinally on a CF - profile 1 0. In this example, each of zones Q1 .1 to Ql .4 
has its own amount of shock-cooling, in analogy to the example of Fig. 3. In doing so, 
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these differing zones on the profile tool 21 may comprise differing temperatures Twpl , 
Twp2, Twp3 as well as also differing material characteristics ael , ae2, ae3. As illustrated in 
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shock-cooled with the corresponding profile tool parts 2 1 o und 2 1 u. The .desired extent of ----{Deleted: differing 
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shock cooling for each zone on the tool 21 ^capable i of being .achieve^ 
conditioning (heating, cooling) and the tool temperature Twp as well as by the material 
characteristics ae, i.e., metallic materials and possibly local insulating coatings. 
[Para 28] Jt is instructive to discuss exemplary ,materiaj_s_ /or use with the method 
according to the i nve ntiory The LFT - mass 6 p ref erably eg m prises an average /i ber length 
of at least 3 mn\_Even .better mech 
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[Para 29] T The jCF - prof i les rn ay T mainly, be b y j It- up of UP _(u n i i d i r ect j q na I) - layers (P*) or,,., fg^j. , ] 

^ * 1 Deleted* *"* 

continuous Jfij^ strands .of .dlfferej??.J^jJldS fe, It is also possible to use layers ^ with differing s ^— — — 



( Deleted: , e & , ) 

fiber orientations, ^ \;j Deleted: fibre j 

Deleted: , also, however, of ) 

orientations. T TheCF-profiles m^^ \\/ { Deleted: fibre ) 



I Deleted: e g., alternately with 



made of pure thermoplastic material without any jCF - fiber ; reinforcement. \ { Deleted: fibre 



( Deleted: They 

[Para 30] T The shock-cqqljn {Deleted: ef- fibre 



crystalline material s,, because it is possible to exploit c ry s ta I j i s at ion c h a ract e r j s t j c s, of t he ( Meted, i 



materials. Especially suitable for structural components are crystalline, pr more .partjcujarly ____ (Deleted: 



fpeii 



Deleted: by me 


ans of the exploitation 


of the 





Deleted: resp 

partially crystalline polymers as the matrix of Jthe^ - p^ fp^^ Er" 



jjgcause ^uch polymers are capabje o , ^ ^ cto6: thlsalso 



( Deleted: these 

possible, however, to utilise amorphous polymers such as ABS or PC. _The crystalline 



. {Deleted:, e St 

thermoplastic material may , for example, consist, of polype 

Page 1 0 of 44 



jherephthalate (PE^ (PA). In the ^jscussion v: 

that follows , the crystalline .behavior and the shock-cooling .are further explained on the 

^s^urnp tion that po I yp ro pyl e n e PP j_s employed . ^ 

[Para 3 1 ] T To this jend. Fig. .Sa ^hows the enthalpy pf pplypropylene (P PJ as a function £nCD 



of the temperature. Curve a shows the enthalpy of the PP during melting or heating-up. 
During melting, the temperature starts at a value that is lower than the melting point Tm 
(approximately 1 65° C). As may be seen from curve a, the enthalpy increases strongly as 
the temperature rises and moves toward the melting point Tm (or stated differently the 
slope of curve a is relatively high). The great increase in enthalpy (that is. the high slope of 

the curve) as a result of the melting of the crystalline zones. T Stated differently, it takes 

guite a bit of added heat to melt the crystalline zones of the material. If we assume that the 

next temperature change is a slow coo I i n g - d owr y then t h e m at e r jal f o 1 1 j I ows c u rve b . in 

which the polymer remains amorphously molten ^own to a loyyer so^ 

Tu of approx. 1 25° Q Only as the temperature continues to decline below Tu does enthalpy 
strongly decline. This range of temperatures is called the range of crystal growth DTk r. In 
the case of J>P this range is a^ 70 - 1 2 5 ° ^ and the am o u nt of crystal g rowt h j s 

shown by the curve kr). T Between curves a and b in the figure is a hysteresis area DEn t which 
corresponds to the latent heat of the crystallisation. 

[Para 32] Importantly, it can be appreciated from Fig. 5a what happens if a cooling-down 
is forced upon the PP so ouicklvthat crystallization is unable to occur. The straight line c 

£ how s the pat h . downward s and to the left, corresponding to a s hock-like rap id cool j ng - 

down. T When this happens the polyme r r which was amorphous above the tern peratu re Tu. 

remains amorphous also below the temperature Tu . T yet it changes jts state f ro m liquid to 

solid. Such an amorphous solid can be heated up again in a way which follows the straight 
line c upwards and to the right. If we compare the amount of heat that needs to be added 
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to bring about a particular temperature change (for example from below Tu to above Tm) 
for this amorphous material as compared with crystalline material, it can be seen that less 
heat is needed to bring about this temperature change if the starting material is the 
amorphous material. The reason for this is of course that the amorphous material contains 
the latent energy Den. This permits a very rapid heating-up corresponding to the straight 
line c. 

[Para 33] J n the method according to the invention can be carried out by means of the 

following process steps SI - S4± 

o Sl^Shock-cooling (ts) 

o S2^Tran isf e r j i nt g the LFT - p re s s (tt) 

o S 3^^J_n j t J a I h e^?Jjl 9 ".M P. ^ IP_ . Pf _ ^ b. 4 ? P.rPf U s u rf ac e I ay e r _( ] _ 1) _d u r j ng the JLFT ~ p r e s s i n g 
and 

o S4^subseguent cooling-down 
(S4.2). 

[Para 34] Jhese process steps a^ 

6 and 7. Figs. 5b and 5c illustrate the temperature control on the surface 1 l.jmcMn Jower .a 
layer 1 3 below surface 1 1^ F igs. 6 and 7 .jjjustrate the tem^ 

[Para 35] -fj g 5 b j Must rate s a _t e m pe rat u re co nt ro I on t he _s u rf ace 1 1 T n din particular in a 
surface layer Ta(l 1) during the shock-cooling in the enthalpy diagram, this in conjunction 
withJFigs. 6 ujid_7. D 

cooling period ts is very rapidly lowered down to the temperature Tal (step SI ). 
Subsequently, during the transfer time tt a temperature equalisation with a rapid rise again 
of the surface temperature to a temperature Ta2 takes place (step S2), which is situated 
clearly below the melting point Tm. During the subsequent pressing with the liquid LFT - 
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mass 6, the profile surface 1 1 is initially heated-up again to a temperature Ta3 (step S3), 
which is situated above the melting point Tm, and in^Jpjng.soJs cpmp 
with the LFT - mass. Subsequently in the step S4 a slow cooling-down takes place, initially 
still during the pressing (S4.1) and thereafter following the removal from the LFT - press 
(S4.2), wherein a further crystallisation takes place in the temperature range DTkr. A 
sufficiently good interface bonding and melting together £F-U^hpwew 
being achieved also with a stronger shock-cooling jwitjia^ 
(after step S3), which is situated clearly above Tu, but slightly below Tm. 
[Para 36] Jig. 5c illustrates the temperature control. ,and in particular the ^ temperature 
curve T(l 3) in a lower layer 1 3 below the surface 1 1 of the JQF - profiles (e.g., at a depth of 
0.1 - 0.4 mm), in which a high crystallisation is produced by slow temperature control in the 
crystallisation temperature range DTkr for an enhanced form stability. During the shock- 
cooling (SI) a strong crystallisation takes place in the lower layer 1 3. During the 
temperature equalisation (step S2) in the transfer time tt and initially also during the 
pressing (S3), a heating-up takes place, wherein the temperature, however, is kept below 
the melting temperature Tm, in order that the crystallisation remains preserved. These 
temperature changes in the layer lower 1 3 take place more slowly than on the surface (Fig. 
5 b). 

[Para 37] During the cooling-down (S4) a further crystallisation takes place. T The : transfer. .<-'' 
positioning and pressing are carried out in such a way as to give rise to a stronger or * 
weaker formation of this crystallised zone in the layer lower 1 3, Jthereby .providing a desired . *' 
degree of dimensional stability*. 
[Para 38] JFjg^6Jllustrates^ 

in the^ - profile 10 ^ 

Following the transfer into the LFT - press (step S2), rapidly a balanced temperature 
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distribution T2(d) with a reached surface temperature Ta2 is achieved after a transfer time Jt 
= tt. The crystallisation temperature range DTkr (approx. 70 -1 25°C), in which the crystal 
growth takes place (kr in Fig. 5a), is also indicated. 
[Para 39] JFig._7. illustrates^^ 

adjacent LFT -layer 6 (with a thickness df) during the pressing operation in the LFT - press. 
With the pressing, first the quantity of heat Q2 is transferred from the hot LFT - layer 6 with 
a temperature Tf to the^ ^ profile 1 0 (step S 

T3(d) is produced, wherein the temperature Ta3 on the profile surface 1 1 and at the 
interface 9 rapidly increases strongly and with this $ high-quality melting together js 
achieve d .together with a high i bonding strength. Subsequently ^ 
step S4 drops once again in correspondence with the LFT - tool temperature Twl. During 
the pressing together of ^ - profiles 10. w 

cooling-down initially in the LFT - tool (S4.1) and then following the removal (S4.2), the 
temperature control can be selected in such a manner T thaM 

required position) is increased by means of a correspondingly slower transition through the 
crystal growth temperature range DTkr. 
[Para 40] Jn analogy to the differing thermal 

the LFT - tool 31 may also comprise differing thermal conditionings, jthat js to > say differing 
heat transfers by zone, jpy means of differing parame 
penetration coefficients ae in different zones of the LFT - tool. 

[Para 4 1 ] tFpjJpyyin^ t he rem 

structural components, it is possible,that .slight :.shape changes 
expansion coefficients of jCF - profiles and L 

These shape changes can be influence d, and indeed can be compensated for, by means of a 
different temperature control during cooling-down in some places, by analogous thermal 
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secondary treatment^ or also by a corresponding shaping of the tools, which compensates 
the shape change (typically by pre-forming in the opposite direction). 

[Para 42] J n t he case of part ial ly crystal l i ne polymers such as PP it is possible to .select the. 

temperature control in such a manner T that the .crystallisation 

for the improvement of non-deformability and bonding strength. For example: 

o irLcas i ing layer 1 2 , .and in part icu I ar in the layer Jpwe r 1 3 , it is possible to i ncrease the 

strength of the casing zone in the crystallisation temperature range DTkr^ 

o pn t he prof He _su rface 1 1 jSL minimum crystal q royyt h can be achi eyed . if the s u rf ace 

temperature Ta in step SI and step S2 is very rapidly brought through the crystal growth 

temperature range DTkr and the profile surface during the pressing is rapidly and as 

completely as possible melted open and bonded with the LFT - mass (by 

o JU^shape ^ability 

particularly in t h e Jpwe r lay e r 1 3 ; and 

0 id e p e n d m^ P li 

greater crystalline proportion is produced in the casing layer. particularly in i the lower layer 
13. 

[Para 43] ^ temperature gra^ 

capable of further increasing the strength of the joint JCF-LFT by [.meajns.p 
growth over the interface. 

[Para 44] ^ j g„s , 8 a , 8 b , 8c JJJ.u s t rat e _po s s j b J e s h a p i ng s of t h e jCF T prof | [es j_n 
correspondence with the differing functions and requirements at different points of a 
certain ^F - profjje. /or example fo 
loads. For this purpose, the jCF - prqfN« 

shaping, which is integrated into the structural component in a precisely defined position. 
They may comprise bends, twists or folds in longitudinal direction and they may comprise 
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special shapings 22 for force transfers to the LFT - mass and for the direct absorption of 
external loads, ^^iii^jujarjj^ fp r _t he rece iy i ng of ins e rts 4 j[rn o u nt i njg .P.^trts) » at wh jc h _ext e r nal 
loads are introduced into the component. The shaping of the surrounding LFT - mass 6 is 
also selected to match the shaping of the jCF - profiles 10. Shapjngs of force 
(of forces and moments) inside a component (e.g., of 4j^_r_.ProfJJ_^ 
on to otherjCF - profiles) are ^ 
well as shapings 32 of the LFT - mass. 

[Para 45] T To maximize strength and rigidity, it is desirabje to avoid abrupt transitions 
between the CF - profiles and the LFT - mass and instead to employ continuous transitions 
therebetween. 

[Para 46] The three-dimensional shaping of the JCF \ - „prqfjjes is .impjemented,.jor 
example , by a pre-forming of the molten jCF - tapes .5 in [ the horizontal plane ^ 
gripper 1 8 and by pre-forming elements 1 9 during the transfer into the jCF - profile 
forming station 20 (refer to Fig. 1 1). In doing so, the£F - tapes ;_5 .may also be Misted. 
Subsequently the shaping also takes place in the third dimension (vertically) by the profile 
tool 21 , so that to a great extent any required three-dimensionally shaped £F - [ profiles can 
be produced,, 

[Para 47] Figs. 8a, b illustrate the example of a complex structural component in the 
form of a 2/3 rear seat back 74 with a central seat belt connection 60 for the middle seat of 
a vehicle with several demanding load introductions for different load cases (crash loads). 
Fig. 8a in plan projection illustrates the arrangement of the jCF - profiles in the 
and Fig. 8b in a perspective view the LFT - mass 6 and drawn in it the integrated jCF - 
profiles 10.1 to 10.4. This example illustrates the load-optimised shaping of the,£F - 
profiles themselves as well as the load-optimised arrangement in a precisely defined 
position in the component to form a structure with a corresponding shaping of the LFT - 
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T. 

mass 6 and with an optimum bonding strength between the ,CF - prof lies L^r!y[P-g.jhg--!PA[0-. 
loads (with directed continuous fibers) and the complementing LFT - mass (with undirected 
long/ibers). 

[Para 48] JHere four main^ 
o the loads LI , L2 jpn the ax|e holder 
be swivelled, 

o the load L3 on the lock 58, for fixing the rear seat back in its normal position and 
o the load L4 on the belt lock, resp., belt roller 60 for the central belt of the middle seat. 

(Deleted^ ) 

[Para 49] T VV i t h this s t r u ct u ra I c p m p p n e n t the _f o 1 1 pw j n g load cas e s (vy i t h the f u rth e r J_o ad s . 

L5 to L9) are covered: 

o Front - and rear collision 

o Securing of any goods loaded 

o Belt anchoring 

o Head support anchoring. 

( Deleted: ] 

[Para 50] JFpr the receiving and tra^ - { Deleted: ef ) 

profiles together with the joining force-transmitting shapings of the LFT - mass form a 

Deleted: EF ] 

spatial, three-dimensional intersection structure 50. Here the jCF - .profiles respectivelY.in 
pairs in the LFT - shapings form a moment-transmitting girder subject to bending: 

Deleted: EF ] 

o The jCF ; t .profiles. 1 0.1 ..and 1 0,4 |n a crimp 7 
bending between the loads LI and L4 

{ Deleted: EF ] 

o and thejCF - profiles 1 0,2 a^ y '' 

bending between the loads L2 and L3. 

[Para 51] Through the three-dimensional intersection point 50, in this the load L4 on the 
belt roller and also in part other loads, which act on the girder subject to bending 1 0.1 / 
1 0.4, is also supported on the other girder subject to bending 1 0.2/ 1 0.3 (and vice-versa). 
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[Para 52] The main .forces, r« 
introduction points: 

o through shapings 22 and 32 of the JGF - profile 
the external forces with or without inserts 4. 

o In doing so, the inserts 4 prior to the pressing operation are able to be inserted into the 
LFT - tool and then pressed together with the JGF u - profiles „andjhe_LFT_mass 
o or else it is also possible to fit them into the component later on. 
[Para 53] JHere t the i £F - :.prpflle.l_0 J. comprise 

an insert 4 at the axle bearing 59a. The other axle holder receptacle 59b is formed by 
shapings 22.2 of the £F - profiles 1 0,2 a^ 
the LFT- mass, These profile ^ 

LFT - mass for the purpose of increasing the tensile strength. The lock 58 is bolted on to a 
lock plate on the JCF t - .profile i J .0.3 _and supported by ^ 
is supported by shapings 22 of the ^ - profiles, 10 
[Para 54] Jhe smaller loads 

shapings 32. For reinforcement, however, it would also be possible to integrate an 

additionaljCF - profile 10.5 de 

vertically). 

[Para 55] J.n this example^ 
variants. 

[Para 56] T The depositing .seq.uence,pf the 
[Para 5 7] first the jQF - prof He 1 0, 1 [ , .thereupon 
subsequently the £F - .profile .10^4, Then the 

complete component pressed in a single step as a single piece and as a single shell. In 
order to obtain as short as possible transfer times tt, several or all ^£ - .profiles , (1 0.1 - 
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1 0.4) are able to be gripped with a multiple gripper 26 or robot, pre-positioned correctly 
relative to one another during the transfer and be inserted into the LFT - tool 31 together in 
a single step. 

[Para 58] Puring the form pres 

profiles in one profile tool 21 with a profile forming station, e.g., here the JC£.-. profiles 10.2 
and 10.3. 

[Para 59] f The profile shaping in ^ 

complicated shapes may also be carried out by means of a multipart profile tool in a multi- 
stage shaping process. An example for this is illustrated in Fig. 8c with a three-part tool 
2 1 u, 2 1 o and 2 1 .3. In a two-stage shaping process, here first the tool parts 2 1 o and 2 1 u 
are closed and thereupon immediately on the side the tool part 21 .3. In this manner it is 
possible to shape a 90* or 1 80° - arc - e.g., for zones, where forces are to be introduced. 

[Para 60] ^]g.s._?a,_?b Illustrate ^ 

comprises differing cross-sectional shapes, this in adaptation to the forces to be 
transmitted and for the optimum bonding with the LFT - mass 6. The Figures in cross- 
sectional view illustrate^jCF - profile 10a, 1 0b 
1 0.2 or 1 0.3 of Fig. 8, at two different locations. 
[Para 61] JFjg.„?a_ijjustrates.a 

holding the £F - p rpf i I e i ri the requ i red _po sjt jo n _ this e s peci al ly during p res s i ng t whe n t he . - 

liquid LFT - mass is pressed into the rib. On top and underneath the^F - profile 
respectively comprises a thicker zone 56 as tensile - and compressive zones (in longitudinal 
XU^djrertipnXfor 

zone 57 with a correspondingly thicker adjacent LFT - layer 6 and with a large bonding 
surface area and a particularly strong interface joint. 
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[Para 62] With this, the shear resistance is increased by the adjacent LFT - layer 6 with 
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isotropic fiber distribution (whije t^ 
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profiles 1 0 here is lower). 
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[Para 63] AtiLnothejJgcato^^ 

changed corresponding to the force situation there: stretched, i.e., higher and narrower and 
without a positioning shoulder. 
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[Para 64] For the secure and accurate positioning and fixing of the JQF L - profj!es,jduring , { Deleted: thisaiso ) 
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the pressing with the LFT - mass, further positioning points 54 may be developed on the jCF /' 
- profiles, which correspond to the shaping of the LFT - tool 3 1 o (top) and 3 1 u (bottom). 
Here the positioning point 54 serves for the accurate positioning below in the rib 8. 
Positioning points can also be arranged suitably distributed in the longitudinal direction of 
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thejCF - .profiles. 

[Para 65] In an analogous manner, profile shapes of this kind may also be positioned and 
fixed on crimped walls instead of in ribs 8. 

[Para 66] Instead of the examples 8a, 9a, it is also possible to design the cross-sections 
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which, however, have been treated separately and in a thermally inverse manner (i.e., solid 
inside, liquid outside), may be brought into the LFT - tool for the non-deformable transfer 
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and pressed together with the shock-cooled £F - .profiles .in a single step.^ 

,, { Deleted: EF ] 

thejCF ^ :. profile 10* according to ^ y y 

comprising a molten external zone 89 and a still non-deformable cooler internal zone 88. 
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For the handling and transfer, this jQF - prof He 1 0* _m ay .be g r j ppe d by _m ean s of _co jd 
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grippers at jion-stickinq contact points (which are thereby cooled) for a short period. 
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[Para 68] JFjgs : JJ..andJ.2Jjta y. 
particular of an installation for the implementation of the method according to the 
invention. Fig. 1 1 depicts an example of £JCF - prof He pro^ 

forming station 20, with a semi-finished products store 14, a heating station 1 5, with a 
protection gas atmosphere 27 (e.g., with N2, for critical materials and temperatures), with a 
conveyor belt or a chain conveyor 16 (e.g., a studded chain with a non-sticking coating and 
a brush cleaning system), a band gripper 1 8 with pre-forming elements 1 9, which are 
attached to the upper jCF - profile _ tool 121 q. ,a CF - profile i .f prJTMJig 1 - statj_o_n_ _2_0_ w jt h_ _shock—_ 
cooling, with a transfer portal 1 7 for the upper tool part 21 o and with ft CF - profile press 
23. With a profile gripper 26 and a transfer robot. jaai3i£UbUC!y Jb'jjJl *j J J J? 9- jj J? J!L h 
produced ^.-.profiles are [.transferred ^ 

positioned. From the semi-finished products store 14, the jCF - tapes > 5 ^ Jhaving been cut to a . : 
suitable ^ize Jalso .with varying 1^ 

station 1 5 with the chain conveyor 1 6^nd there, e.g^ y 

melted open and heated-up to a homogeneous required tape temperature TpO. 
Subsequently the molten jCF - tapes ^ 

elements 19, which are attached to the upper tool part 21 o, and during the transfer into the 
££.~. Profile forming stat ^ 

means of positioning pins with bending or rotation of the molten tape), moved over the 
lower profile forming tool 21 u with the transfer portal 1 7, deposited there in the required 
pre-formed position and immediately pressed in the precisely defined, adjustable shock- 
cooling period ts for the formation of the dimensionally stable casing layer 1 2. By means of 
the deformation in the profile tool, the required, defined three-dimensional shape of thejCF , 
- profile is obtained. Subsequently the£F - .profiles ; 10 are Immediate^ 
mould and with the profile gripper 26 transferred into the LFT - tool 31 of the LFT - press 
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30 by the robot 42 and accurately positioned. With the profile gripper 26 the JCF - profiles 
10 during the transfer are aligned to the required set-point position in the air, i.e., with 
respect to translation motion, rotation and inclination into the defined position for each 
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individually gripped and transferred or else also several profiles gripped at the same time 
and simultaneously respectively aligned to the correct position and then deposited together. 
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together the jCF - p rofj I e s 1 0.2 and 1 0.3 are each respectively vertically positioned in a rib - - -{Deleted: ef ^ 



and then the JCF - profile 1 0.4 is positioned jn a , crimp 

capable of being simultaneously transferred and positioned with a multiple profile gripper 
26. 
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[Para 70] |n order to avoid, the molten " 
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1 8 and to the pre-forming elements 1 9, the tapes are able to be unstuck by means of a x { Deleted: remain 

brief contact with cold gripper surfaces, which do not stick. A double-gripper of this type 
1 8a, 1 8b comprises, e.g., two insulating small gripper contacts 1 8a and two stronger, cold, 
non-sticking gripper contacts 1 8b. 
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lines with£F - profile forming stat^ 

facility 34, e.g., an extruder, and with an LFT - gripper 37 for transferring the molten LFT - 
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mass 6 with the required temperature into the LFT - press 3 0 . f o r e x a m pie into t h e LFT - 
tool 31 . The installation comprises partial control systems for the individual sub-assembly 
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processing facility and an LFT - press control 36, which can be combined in the installation 
control system 45 including the control system for the transfer robot 42. 
[Para 73] JFig. J 3 JJIustrates 

(10.1 - 10.4) in an LFT - tool in differing fitting positions and with any needed inclinations 
between flat and vertical In [this, , the Lindjvjduaj jQF - profiles can be 

tool 3 1 u and /or also on the upper tool 3 1 o and also be fixed with suitable fixing elements 
38. With the LFT - mass 6 introduced in between therefore correspondingly also 
components with elaborate £F - profile rejnfo^ 
single step. 

[Para 74] Jhe kFT - mass 6 m 

compressive manufacturing processes instead of extruding. Thus it is also possible to 
utilise LFT - injection processes with horizontal pressing and a vertical LFT - tool. 
Applicable as particularly suitable is also an injection moulding process with back pressing 
in the source flow with a moving tool with submerged edges, where the tool during the 
injection is first slowly opened and then pressed together. It is also possible, however, to 
implement a horizontal pressing with a vertical LFT - tool. Vertical injection with a 
horizontal LFT - tool is also possible. 
[Para 75] Structural [components ^ 
cooled JQF - profiles 10,. wh 

position in the LFT - mass 6 and therefore also in the structural component, so that 
external loads to be carried are capable of being optimally carried and supported. The 
production according to the invention in the shock-cooling process is able to be proven on 
finished structural components, e.g., by distinguishing shaping marks on thejQF - profiles, 
which have been created by the handling elements during the production process, by slight 
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[Para 76] Jn the case of { Deleted: ef 

profiles 1 0 in preference in the zone of a lower layer 1 3 (of, e.g., 0.2 - 0.4 mm thickness) 
below the profile surface 1 1 an increased crystallisation 1 01 is generated (refer to Fig. 7). 
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[Para 77] On the contact surfaces 9 between JQE, -.profiles .10 y' 

preference a directed crystallisation 102 over the contact surface is generated. This also 
results in improved mechanical properties and in an improved stability over time of the 
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structural components with shock-cooled £F - profiles. x 
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integrated, shock-cooled^ - profiles are w , 

applications, e.g., in vehicle construction for components such as chassis parts, doors, 
seating structures, tailgates, etc. The structural components in some applications can also 
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be constructed with solely one integrated, suitable shaped £F - .profile. L Twp_exarnples of ' 

, { Deleted: EF 

structural components with one singlejCF - .profile are ! | lust rat e d [ n JF i g s . 1 4 u n d 15. Deleted: the 

,. {PeTeted:H 

[Para 79] JFig._l_4 JJJustrates a bu ------ { Deleted: an ef ~ 

integrated into the forming LFT - mass 6, which extends over the whole length. At two load 
receiving points LI , the bumper beam support 92 is connected with the vehicle chassis. The 

, { Deleted: EF 

££.7..P.rpfjJe..lP ; l I. here .|s designed as "to 

into the LFT - mass, as a result of which also an energy-absorbing crash-element is 
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created. In another, reinforced variant, alternatively it woujd also be pps 
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second jCF .- profile 10.2 on a^ ,;;,-- { Deleted: ef 
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[Para 80] JFjg . 1 5_ JJJust rates an ass e m bly s u pp_o rt Jf ro n t _e nd ) _9 5 .vy it h an j J?t eflrat ed jQF - ^ : { Deleted: ef ~~ 
profile 1 0.1 bent on both sides with four load receiving points LI , L2, where the assembly 

, { Deleted: EF 

support is attached to the chassis. Depending on requirements, the £F 7 .profile 10.1 may y' 
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also comprise a shaping or recess at these points LI , L2, which, integrated into the LFT- 
mass as a crash-element 93 is plastically deformable - in analogy to the example of Fig. 1 4. 
[Para 81] Within the scope of this description, the following designations are used: 

o I^StructuraJ .component 

o 1 . 2^Se co n d part .(two.*? hell) 

o 4^lnserts, jnlays 

o S^XE - tapes, £F - bands 

o 6, - L FT - mass, form mass 

o 7^Crimp 

o SLR^ib 

o 9^1 nte rface , eg n t act s u rf ac e jQF- LFT 

o 1 QJ^F - .profiles 

o 1 l^PrpfiJe.surface 

o 1 2^Casing layer 

o 1 3^Lower ..layer J[ayer below 11 ) 

o 1 4v^Semi-fin^ 

o 1 S^Heating statjon 

o 1 Gi^Chain conveyor 

o 1 "^Transfer portal 

o 1 3^Band gripper 

o 1 ^^Pre-fpmiin^^^ 

o 2Q^^X£.-. profile for^ 

o 2 l^Prpfile tool 

o 2 1 o, 2 1 u^Upper^kwer 

o 22^X£ -.P_rPf]!?..shapjngj5 
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o 2 3^,P rpf i I e p ress 

o 25l- Control of £F - profile forming station 
o 2 6^P rpf i I e g rip per 



o 2 7 T - Protect io n gas at mos p here 

o 3 LFT T p res s 

o 31^LFT_- tool 

o 3 1 o, 3 1 u. -.Upper.. lower 

o 32^Lnr - ^shapings 

o 3 4- LFT - pro ce s s i n^ , ext ru d e r 

o 3 S^LFT - control, of 34 



o 3 S^LFT - p res s .co n t rp j 

o 3 T^LFT - g ri p per 

o 3 ^-JFMng, eje m e nt s 

o 4a - Installation 

o 4 2. - Trap sf e r rp bot , handling unit 

o 4 5, - I |n i stal latjq n co nt rq I s yst e m 



o 5Q^Three-dimen^ 
o 5 \^Po s j t i o n i ng p pi in it s 



o 5 5v^Pqs it io nj s hp u I d e r 

0 5 ^LuThick. tensile - and c 

o 5 7. - Thi nner thrust zone 

o 58^Lock 



o 59a, l\^^!e_hpj_ders 

o 6 Q^Be It rp I je i r , be jt cp n nectipn, belt Jock 

o 6 1 ead sup.po.rts 
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o 88^lnternaj zone 

o 8 St^, E x t e r n a I 2 o n e. 

o 9 2, ^Bumper beam sup.p_o.rt. 

o 9 3, - ; Cras h.element 

o 9 - Assembly support*, f rq nt e nd 

o 1 Ol^Enhanced Lcj^staJMsatjqn 

o 1 02^Directed .ciystaUj.satjP.n 

o LFT T - Long fiber thermoplastic 

o £F^_Cq ntinupusjQber 

o a^^Heat pen^ 

o d^Di rectipn vert jcal to the .prof ile s urf ace 11 

o d p, - Thickness of the profMe 

o d^Thickness , of the LFT - layer 

o Q 1 ^ H e at t : r a n s f e r at 2 1 

o Q2^Heat ^.transfer from 6 

° V.- Tj m es , periods 

o t s^S hock- coq l_ing period 

o t^- Transfe r time 

o T^Temperatures 

o Ta^S u rface te m pe rat u re 

° TLuTe m pe rat u re i ns i d e , i nt e r rial t e m pe rat u re 

o Twft - T of JCF ; - profile ! tool 21 

o Tw^z_.T of LFT -.tool 31 

o Tt- T of LFT - m a s , s 

o Tm^Me It i ng temperat u re 
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o TpQ^T of £F-.tape. 5 

o Tp.- Input tern pe rat u re of jCF - profile 1 Q, 
0 Tu^Lqwer so H. d if icat i_o n t e m pe rat u re 
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o kr^Oysta! growth 

o DEn^Hysteresis ra^ 



.{Deleted: 



. {Deleted: 



, ( Deleted: 



o L oads 
o En^Enthalpy 
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o SI , S2, S3, S4^Process .steps 

What is claimed is: f 
[Claim 1 ] A method for the production of structural components out of long -fiber 
thermoplastic (LFT) with integrated continuou s-fiber (CF) reinforce^ 
LFT- pressing manufacturing process, the method comprising the steps of: 
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1. Method 
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-melting i mpregnated T CF - tapes jppen in a heating statiory y 
^subsequently transferring the CF-tapcs into a two : part profile tool pf gjCF profi le formi ng station; j£> 



r within the CF-profile forming station, pressing the CF tapes for a short time period by means of a high heat 
transfe r; y iel din g a shock-cooled^ dijmensjonally stable thin casing laye r; .fog C F tapes de fi ni n g a C F- 
profile; 

- nafter the press j n g and shock cool in g, separati n g the CF-p rofi ilejrom the profile toot 
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Deleted: are transferred 
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Deleted: an EF 



Deleted: (20), 



Deleted: - there are pressed for a 
short time period and in doing so are 
shaped into the required EF - profile (10) 
and that while this is done on the profile 
surface (11) through contact with the U 

- thermally conditioned profile 

tool (21) 



Deleted: (Q1) 



Deleted: (12) is formed, 



- after the separating, transferring the CF-profi le into an LFT - tool and positioning the C F-profi j e j n a defi ned 

manner: 

- after the positioning, introducing a molten LFT - mass into the LFT-tool; 

- pressing the LFT-mass together with the CF - profile; 
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Deleted: following a defined short 
shock-cooling period (ts) is immediately 
completely separated 



Deleted: and transferred into an LFT - 
tool (31) and there positioned in a defined 
manner, 



Deleted: - thereupon a molten LFT - 
mass (6) is introduced and together with 
the EF - profile (10) is put under pressure, 
resp., is pressed, \ 
- so that 
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characterized in that during the pressing of the LFT-mass together with the CF-profile, the casing layer is 

melted open again at the surface and is thermoplastically melted together with the surrounding EFT - 
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mass. 



Deleted: (1 \)\ 



[Claim 2 f JESJPSi^^ 

process,, an LFT - extrusion process with a vertical LFT - press £nd_a_Jhori^ 
tool js utilised. 

[Claim 3 ] T Thg. method of claim 1 whe rei in as 1 1 he LFT - pressi nq manufactu ri nq 
process* an LFT - injection moulding process is utilised. 

[Claim 4 ] .The method of clai m ^wherein an LFT - i nj ect ion mo i u Id [I [ng .prpces s vyjth 
back pressing in the source flow is utilised. 

[Claim 5 ] T The method of clai ml wherein several jC F - p > rofi i les ,are posj t i on ed in the 
LFT - tool v a_nd subsequent^ 
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3. Method according to claim 1 
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4. Method according to 



Deleted: , characterised in that 



Deleted: V 

5. Method according to claim 1, 
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[Claim 6] T The method of claim 1 ^ vyherein Cp _ p ro fj| es are simultaneously product ... -{ 

more than onejQF .profile production Jjne^ s. 

[Claim 7 ] T The method of claim 1 wherein in a prof] I e top U more than o n e £E. -. prof i le , : 
js produced. 

[Claim 8 ] T The method of clai m 1 ^wherein in ja CF - p rof i je f q r m i ng stat ion jy it h m p re v/ 

than one profile too ^ a plurality of CF 

[Claim 9] T The m et h od of clai m 1 T yy he r e i n in t he jCF .- prof i le f o r m i n g stat jo ry a m u 1 1 i ■ - 
stage profile forming process is carried out by means of a multi-part profile too^ 
[Claim 10] Jhe method of claim 1 T wherein t^ 
condition by pre-forming elements during the .transfer into 

[Claim 11] -The, mjgt h_od_ _gf _cjai m_ 1_ T where in t hg-j g-bj^Pj- 1 ?!?- P.f .^h-g. .^P. _T- P-CQf J jg-^P-tP-P-rjg-gs , a \ 

three-dimensional profile shaping. \ 
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EF - profiles ( 1 0) comprise ] 
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[Claim 12] T The method of claim 1 yyherein 

.comprises a bend, a twist, a folcLor a surface structuring and wherein the CF-profile has 
differing cross-sectional shapes. 

[Claim 13] T The method of claim 1 wherein by means of the shaping of the tools, 



shapings on the jCF - profiles £nd shapin g s of the LFT - mass are produc ed, for force 

introductions and for force transmissions between the JCF - profiles and the LFT - masses 

well as to jnserts , 

[Claim 14] T The method of claim 1 wherein what is formed is a CF - profile with a 
positioning shoulder, , a thick tensile - and compressive force zone jpn top and underneath 
as well as a thinner thrust zone jn between, which CF-profile is positioned in a ribpr in a 

crimp jof the structural component. 

[Claim 15] T The method of claim 1 wherein the shock-cooling period Jias a duration in 
the range of from 1 to 5 sec. 

[Claim 16] Jhe method of claim 1. wherein the LFT - mass jcomprises an averag e fiber 
length of at least 3 mm. 

[Claim 1 7] T Th e method of c I a j m 1 yy he re in t he t h e rmo p last i i c m i at :e rial cons i s t s of 
partially crystalline polymers. 
[Claim 18] T The_method_o^ 

partially crystalline polymers ,are polypropylene, polvethvlene-therephthalate. polybutylene- 
Jherephthalate or polvamideand the continuous fiber reinforcement xonsists of qlas^-, 



carbor y- or aramide fibers. 



[Claim 19] T The method of claim 1. wherein the jCF - profiles ^comprise a surface layer 

0.1 Jto 0.2 mm, of pure thermoplastic material without £F - fiber reinforcement^ 

[Claim 20] The method of claim 1 wherein the CF-profiles are built-up out of layers 
with differing £j^orientatj,ons A 
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31)...EF...(22) ...(32)...EF...(10) ...(6) 
... (4) are produced [ t > rg] 
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[Claim 21] T The method of claim 1 wherein ad^ 

been thermally inversely treated, with a non-deformable internal zone^nd a molten 
external zone^re produced for ^im 

[Claim 2 2] T The method of clajm 1 T wherein i the jZF - profiles com 
strong shock-cooling zones .between jCF - prof lie ijmd .LFT ^-mas^ the .zones having 
thermoplastic bonding of correspondingly differing strengths. ] 
[Claim 2 3] Jhe method of clajm ^1 wherein the 
shock-cooling zone^ 

[Claim 24] Jhe method of claim 1 wherein a surface of the CF - profile adjacent to the , 
LFT - tool Jhas been i , strongly shock-c^ 

more weakly shock-cooled^ \ 
[Claim 25] T The method of clajm 17. characterised in ^ 

the crystalline material (crystallisation heat, latent heat) is exploited during the shock- 
cooling in a hysteresis range DEn. 
[Claim 26] T The method of clajm 17. charact^ 

following the shock-cooling are very rapidly brought back again to a temperature above 

DTkr from a temperature below the crystallisation temperature range DTkr. 

[Claim 2 7] ^T.h_e_ m e t hpd_ of _cl a i m_ 1_ 7 _ v characte^i sed, j n_ t h at _d u r j ng ^ t hjg. s h gc k— cpo I i ng .yyj.t h 

a slower passage through a crystallisation temperature range DTkr A a corresponding 

crystalline proportion is generated in a lower layer,, 

[Claim 2 8] Jhe method of clajm .l f characterised 

in shapingspf the LFT - top 

[Claim 2 9] T The method of clajm 1 . character 

tool are positionedon the lower Jtool or on the upper tool .or both. 

Y f 
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[Claim 30] installation for t h e p rp d u ct i on of structural cp mpp n e nt s_ p u t of long- fiber 

thermoplastic j/vith integrated continuous /iber - reinforcements in a single stage LFT - 
pressing manufacturing process, the installation comprising: 

heating station for the heatin g -up of impregnated jCLz: tapes ; 



v a_CF ,- jrofile, forming station for the shaping and shock-cooling with a profile press ^nd a two-part thermally 
conditioned profile too t into which the.CF - tapes are transferred 



ych arac ter i zed j n that the C F : tapes are pressed for a short ti me period and i n doing so are shaped into ^.required 

.CF - profile^ so that by contact with the thermally conditioned profile toolft tft profile surface^ and 

further characterized in that with a high heat transfe r a shock-cooled, dimensional ly stable thin casing 
layer js formed 

further characterized in that the T CF - profile., followin g jthe defined shock-cooling period is immediatel y 



completely separated from the profile tool and by means of a robot js transferred into an LFT - tool^f an 
J.FT - press ^nd there is positioned in a defined manner 

further characterized jn_ that thereupon a molten LFT - mass js introduced and together with the£F - profile js 
put under pressure, ^wherein the casin g la yer js melted open again on the surface ^nd is thermoplasticall y 
melted together with the surrounding LFT - mass, 



[Claim 3 1 ] Jhejnstallation ^f claim J O , characterised by .a CF - profile forming station 
j/vith profile tools, which in zones comprise locally differin g thermal conditionin gs, .namely 

heat transfers^ s pecific heats and heat penetration coefficients £>r tool temperatures 

[Claim 3 2] T The .installation i of claim 30 . characterised bv^a CF - profile forming station 
j/vith a transfer portal ^nd handling elements /or jre-forming and transferring of thejCF - 
tapes^. 



[Claim 3 3] ,The installation of claim 30 , characterised by an IR - heating station . with a 
protection gas atmospher e, a chain conveyor; a transfer robot jwith g rippers /or Jtransferring 

of the JCF - profiles and molten LFT - mass, an LFT - extruder., an LFT - press .and an 

installation control system jwith partial controls /or the different stations. 
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[Claim 34] ft structural pjp n jynjt ^itjx at jjgast _one jCF_— _prpflje_j n_ an _LFT jr. JTiajgs^ ^ _ 
produced according to the method of claim 1 with shock-cooled jCF - profiles. 
[Claim 35] T Th e st ru ct u ra I com pone nt jf cjaj m ,3 4,_ characterised in t hat t he JC F .prof j jes 



i 



iP.ompcise a precisely, defined. s 

component,. 

[Claim 36] T The structural component claim ^4 \\\ 
material, characterised in that the,QF - profiles, in .the zpne_pf_a lower 

surface comprise an enh^ \ |\ 

[Claim 3 7] T The structural component pf claim 34 .wjth. partial jy crystalline thermoplastic \| 
material, characterised in that on contact surfaces £etween.£^ 
comprises a directed crystallisation jpyer the i contact surfa^ 

ABSTRACT 

% 

[Para 82] f The. method .enabjes the ser^ 

long-fiber thermoplastic m \ ;i 

reinforcements in a single stage LFT - pressing step. In this, £F tapes ; (5) are melted open U ii 
and transferred into a profile tool (21) of - profile fqr^ \\V 
pressed for a short time period and shaped into the required^ - profile (10)^ 
by means of contact with the thermally conditioned profile tool (21) on the profile surface 
(1 1) a shock-cooled, dimensionally stable, thin casing layer (12) is formed and the inside of 
thejCF _- [.profile .remains melted 
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- profile (10) is transferred into an LFT - tool (31) and pressed together with an introduced 
molten LFT - mass (6). In doing so, the casing layer (1 2) is melted open again on the 
surface (1 1) and is thermoplastically bonded together with the surrounding LFT - mass. 
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